We have proposed that haptic activation of the shape-selective lateral occipital complex (LOC) reflects a model of multisensory object representation in which the role of visual imagery is modulated by object familiarity. Supporting this, a previous functional magnetic resonance imaging (fMRI) study from our laboratory used inter-task correlations of blood oxygenation level-dependent (BOLD) signal magnitude and effective connectivity (EC) patterns based on the BOLD signals to show that the neural processes underlying visual object imagery (objIMG) are more similar to those mediating haptic perception of familiar (fHS) than unfamiliar (uHS) shapes. Here we employed fMRI to test a further hypothesis derived from our model, that spatial imagery (spIMG) would evoke activation and effective connectivity patterns more related to uHS than fHS. We found that few of the regions conjointly activated by spIMG and either fHS or uHS showed inter-task correlations of BOLD signal magnitudes, with parietal foci featuring in both sets of correlations. This may indicate some involvement of spIMG in HS regardless of object familiarity, contrary to our hypothesis, although we cannot rule out alternative explanations for the commonalities between the networks, such as generic imagery or spatial processes. EC analyses, based on inferred neuronal time series obtained by deconvolution of the hemodynamic response function from the measured BOLD time series, showed that spIMG shared more common paths with uHS than fHS. Re-analysis of our previous data, using the same EC methods as those used here, showed that, by contrast, objIMG shared more common paths with fHS than uHS. Thus, although our model requires some refinement, its basic architecture is supported: a stronger relationship between spIMG and uHS compared to fHS, and a stronger relationship between objIMG and fHS compared to uHS.
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Introduction
Many studies have shown that various visual cortical regions are active during haptic perception (see Amedi, von Kriegstein, van Atteveldt, Beauchamp, & Naumer, 2005a; Sathian & Lacey, 2007; Lacey & Sathian, 2011 , for reviews). Among such regions, the most extensively researched is the lateral occipital complex (LOC), a visually shape-selective region in the ventral visual pathway (Malach et al., 1995) . The LOC is also haptically shape-selective for both 3D (Amedi, Malach, Hendler, Peled, & Zohary, 2001; Stilla & Sathian, 2008; Zhang, Weisser, Stilla, Prather, & Sathian, 2004) and 2D shapes (Prather, Votaw, & Sathian, 2004; Stoesz et al., 2003) , but is not activated during object recognition triggered by objectspecific sounds (Amedi, Jacobson, Hendler, Malach, & Zohary, 2002) , unless the task demands shape processing (James, Stevenson, Kim, VanDerKlok, & James, 2011) or when auditory object recognition is mediated by a visual-auditory sensory substitution device that converts shape information into an auditory 'soundscape ' (Amedi et al., 2007) ; it is hence thought to be a processor of geometric shape.
An intuitive explanation for haptically-evoked activation of visual cortex is mediation by visual imagery (Sathian, Zangaladze, Hoffman, & Grafton, 1997) . The LOC is active during mental imagery of familiar objects previously explored haptically by blind individuals or visually by sighted individuals (De Volder et al., 2001) , and during recall of geometric and material object properties from memory (Newman, Klatzky, Lederman, & Just, 2005) . In addition, individual differences in ratings of the vividness of visual imagery strongly predicted haptic shape-selective activation magnitudes in the right LOC 
